increased. This latter concept includes the features of QoL most closely associated with a particular disease, its treatment and follow-up and therefore those elements most susceptible to modification by the health system.
The general aim of this study was to measure health-related QoL in our population with SPK Tx and to determine whether there are significant differences between these patients and those with DM1 and TRF who continue to receive renal replacement therapy (RRT) and insulin therapy. More specific aims were to evaluate whether there are significant differences between the study groups and the means of the Spanish reference population in the distinct dimensions of a QoL questionnaire and whether other variables such as age, sex, years' duration of DM1, length of dialysis, and time since SPK Tx significantly affect health-related QoL. Inclusion criteria were maintained function in both grafts in SPK transplant recipients, and DM1 and TRF, age equal to or less than 55 years, and length of RRT longer than 1 year in patients under RRT. Before patients receiving RRT were included in the study, the consultant in charge of each patient confirmed that the patient had no severe vascular or neuropathic complications (potentially treatable severe peripheral vascular disease or coronary heart disease, or disabling motor or autonomic neuropathy).
To evaluate QoL, the Spanish version of the Medical Outcomes Study 36-Item Short Form Health Survey (SF-36) was selected as it is one of the most widely used instruments, all articles published on its metric properties support is reliability, validity and sensitivity, and no differences have been found in its internal consistency between self-administered questionnaires and those administered through interview (1 duration, and length of RRT. All the questionnaires were self-administered except in four patients in whom telephone interviews were carried out.
For the data analysis, the instructions for the standardization of content and scoring of the Spanish version of the SF-36 were followed (5). To calculate the scores, the following steps were performed: scoring was reversed in 10 items requiring this step so that high scores always indicated better health; secondly, the sum of all the items composing each scale was calculated; and thirdly, linear transformation of crude scores was carried out to obtain scores on a scale of 0-100. Thus, for each dimension, the items were codified, summed, and transformed on a scale ranging from 0 (worst health status on this dimension) to 100 (best health status). 
Statistical analysis

Results
Sixty-nine SPK transplant recipients and 34 patients receiving RRT met the inclusion criteria. All patients completed the questionnaire (self-administered in 99 and performed through telephone interview in four). No significant differences were found between the two groups in age and sex. In contrast, significant differences were found in DM1 duration and length of RRT ( Table 1 ).
Perception of current health status compared with health 1 year previously was better in SPK transplant recipients than in patients under RRT (Table 2) . QoL was higher in SPK transplant recipients than in patients receiving RRT, with significant differences PAGE 5 (Table 3) . In both groups, QoL was lower in women than in men (Tables 4 and 5 ).
Multivariate analysis revealed that SPK Tx was significantly associated with improved QoL in all dimensions of the SF-36. In both groups, sex, age and DM1 duration were significantly related to QoL. Female sex was negatively associated with the dimensions of mental health, bodily pain, vitality, role limitation-emotional, and physical functioning. Age was positively associated with mental health and a no significant negative association was found with general health (p=0.053). Duration of DM1 was negatively associated with the dimensions of mental health and bodily pain (Table 6 ).
Significant differences were observed according to the year in which SPK Tx was performed. In almost all domains of the SF-36, the highest scores corresponded to the most recently transplanted patients (Table 7) .
Comparison of the results with the means of the reference population showed significant differences according to study group and sex. In SPK transplant recipients, men scored significantly lower than the reference population in the dimensions of general health, role limitations-physical and role limitations-emotional but scored significantly higher in the dimension of vitality. Women with SPK transplants scored significantly lower than the reference population in the dimension of general health.
In patients undergoing RRT, men scored significantly lower than the reference population in the dimensions of physical functioning, bodily pain, general health, and vitality. Women undergoing RRT scored significantly lower than the reference population in all dimensions of the SF-36 (Table 8) .
PAGE 6 (Table 9) .
Discussion
In the present study, QoL was higher in SPK transplant recipients than in patients receiving RRT in all dimensions of the SF-36 and this result held constant when adjustment was made for other variables such as type of treatment (SPK Tx or RRT), sex, age, DM1 duration, and length of RRT. These results coincide with those studies that have shown the effectiveness of SPK Tx in improving QoL (6) (7) (8) and with other studies that have shown the association between RRT and increased stress, anxiety, impaired self image, and reduced QoL (9-11.
Women expressed a greater degree of physical and emotional limitation and therefore lower QoL than men, independent of treatment. Some studies have found no significant differences according to sex and have even found higher QoL in women, mainly in mental health (12) . However in most studies, female sex has been associated with poorer perceived health and QoL, both in healthy individuals and in those with disease (1, 13). Age has frequently been associated with worse QoL (1, 14, 15) . However, in the present study, greater age was associated with better QoL, possibly because the patients studied were not elderly. The negative effects of age on QoL could be due not only to the effect of disease but also to that of the functional deterioration found in the elderly. In addition, as suggested by other authors (16) , the SF-36 may be able to discriminate between the effect of disease and treatment and that of age on QoL.
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The association between age and better QoL has been observed in studies of patients under RRT and in kidney transplant recipients (12, 16) and is in agreement with other studies demonstrating that having a chronic disease and being young is associated with psychological disorders and impaired QoL (17) . These findings could be explained by the difficulty of young people in coping with chronic health problems while attempting to forge a life. Patients receiving prolonged treatment may have difficulties in adapting to the disease, its treatment, lifestyle limitations and associated stigma (18) . In the present study, although both groups underwent prolonged treatment, RRT was associated with greater dependency and more evident stigma.
Comparison of the results obtained with the means of the reference population revealed that both SPK transplant recipients and patients under RRT had worse QoL, although male SPK transplant recipients scored better than the reference population on the dimension of vitality. In a recent qualitative study, some SPK transplant recipients reported that after transplantation they had recovered their "health", as well as their enjoyment of life, social relationships and, in some cases, sexual and reproductive function and occupational activity (14) . However, the present study would indicate that, despite the perception of "cure" and the improvement achieved, SPK transplant recipients PAGE 8 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The possible limitations of this study are due to the relatively small number of patients studied. However, it is important to note that the sample of SPK transplant recipients studied represents 100% of those undergoing this surgery in the study period who maintained two functioning grafts, that the number of patients under RRT represents a high percentage, given the strict inclusion criteria applied, and that significant differences were detected. Socioeconomic or cultural variables that could have influenced the results were not taken into account. Although not all studies have found an association with these factors (16), socioeconomic position has been found to be correlated with perceived QoL (41). Finally, the SF-36 does not include some health factors, such as sleep disorders and cognitive, family or sexual functions. QoL is a multidimensional concept that includes objective and subjective evaluation of the physical, psychological and social factors that determine well being or its absence. Although controversial, the most important and reliable indicators of QoL are subjective, since they express the degree of well being or limitation perceived by the patient and the effect on QoL. Determining the factors associated with QoL in patients with SPK Tx and in those receiving RRT is essential for the development of strategies able to improve these patients' perceived well being. Several studies have observed that emotional and psychological factors are the most important predictive factors in perceived QoL after transplantation (12, 30) and that these factors can be modified by psychological support (31).
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